Introduction
The pathogenesis of diabetic nephropathy (DN) is still incompletely understood [1] .
Cellular inflammatory markers like interleukin 6 (IL-6) and highly sensitive C-reactive protein (hs-CRP) are elevated in tissue damage [2, 3] , especially in patients without DN over the patients with DN [4] .
Scant studies have linked these markers to DN in type 1 (T1) or type 2 (T2) diabetes mellitus (DM) [5] [6] [7] [8] [9] . Participants We worked on 91 participants, comprising 78 patients and 13 sex-matched controls. The patient group was further allocated into two subgroups according to the type of diabetes: subgroup I (39 patients) represented T1DM and subgroup II (39 patients) represented T2DM.
Sampling
The estimated sample size was 91 patients at 80% power and 95% confidence interval (CI) (Open Epi).
Ethical clearance
We took an informed consent from the patients who participated in the study. We obtained approval for performing this study from Institutional Review Board.
Inclusion criteria
We considered participants with T1DM and T2DM of both sex, with age more than or equal to 13 years, for inclusion.
Exclusion criteria
We excluded patients with proteinuria from causes other than diabetes, acute infections, malignancies, smoking, and obstructive uropathy.
Process
We categorized the patient subgroups, according to the urinary albumin excretion rate (UAER), into three sub-subgroups (13 patients in each one). Subgroup A with UAER was less than 20 μg/min, subgroup B with UAER was ranging from 20 to 200 μg/min, and in subgroup C with UAER was more than 200 μg/min. The control group contained 13 normal individuals.
We subjected all the participants to full history taking, thorough clinical examination, routine laboratory investigations [including fasting blood glucose, 2 h postprandial blood glucose, glycated hemoglobin A1c (HbA1c), lipid profile, and kidney functions], and special tests (including UAER measured by a spectrophotometer, and ELISA for hs-CRP and serum IL-6).
Statistical analysis
We analyzed the data using statistical package for the social sciences, version 20.0 for Windows (SPSS; SPSS Inc., Chicago, Illinois, USA). We expressed continuous variables as the mean±SD, median, and range, whereas the categorical variables as a number (percentage). We checked continuous variables for normality by using Shapiro-Wilk test. We analyzed normally distributed data between two groups by using independent Student's t test. We used one-way analysis of variance to compare normally distributed variables in three groups or more. We used Kruskal-Wallis test to compare nonnormally distributed variables in three groups or more. We used Fisher's least significant difference (LSD) test according to the homogeneity of variances. Percentages of categorical variables were compared using the χ 2 test. We used Pearson's correlation coefficient to assess the correlation between IL-6, hs-CRP, and study parameters, with positive sign as an indication for direct correlation and negative sign as an indication for inverse correlation. Moreover, we consider values near to 1 as strong correlation and values near 0 as weak correlation.
Results
The patient group included 78 participants who were allocated to subgroup I (T1DM) and subgroup II (T2DM). Subgroup I included 39 patients, comprising 23 male and 16 female, with age ranging from 18 to 33 years old and duration of diabetes ranging from 6.5 to 18 years. Subgroup II included 39 patients, comprising 20 male and 19 female, with age ranging from 46 to 62 years old and duration of diabetes ranging from 6 to 17 years. Control group included 13 participants, comprising seven male and six female, with age ranging from 13 to 50 years old. Demographic and clinical data are demonstrated in Table 1 . Table 2 showed a significant difference between the patient subgroups and control group regarding all laboratory data. However, LSD clarified the absence of difference in all these parameters between subgroup I and subgroup II.
Performing in-group analysis in subgroup I revealed a significant difference between the three studied subsubgroups of T1DM regarding creatinine, urea, UAER, hs-CRP, and IL-6. Regarding LSD, there were statistical differences in UAER, hs-CRP, and IL-6 between all sub-subgroups, but creatinine and urea showed difference in subgroup IC when compared with both subgroup IA and subgroup IB, with no difference between subgroup IA and subgroup IB ( Table 3) . We found a similar result in subgroup II in-group analysis ( Table 4 ). When we compared subgroups IA with IIA, IB with IIB, and IC with IIC, we could not reveal a statistical difference (supplementary tables 1, 2, and 3).
We applied Pearson's correlation to both inflammatory markers to explore their link with other parameters.
Regarding hs-CRP, as demonstrated in the Table 5, both patient subgroups showed a positive correlation with disease duration, blood pressure (systolic and diastolic), kidney functions (urea and creatinine), UAER, and IL-6, whereas there were no correlations in control group. Regarding IL-6, as demonstrated in Table 6 , both patient subgroups showed a positive correlation with disease duration, waist-hip ratio, blood pressure (systolic and diastolic, except for subgroup I, where there was no correlation with diastolic pressure), kidney functions, UAER, and hs-CRP, whereas there were no correlations in control group.
Discussion
The net results of our study were the significant difference of the laboratory data between patient and control groups; however, LSD analysis revealed a nonsignificant difference between patients with T1DM and T2DM. On the level of in-groups analysis, the most significant key players were hs-CRP and IL-6 between the three UAER categories of patients with T1DM and T2DM, with P values less than 0.01.
We tried to explain if there was an association between hs-CRP and IL-6 and grades of DN in the two types of [11] showed no significant difference in the studied groups regarding IL-6 and other inflammatory markers, as they supposed that most patients were undergoing a course of treatment using many drugs, which changed the effects of inflammation, like metformin, statins, and antihypertensive medications.
We found that the results of this study embraced the findings of Schwab et al. [12] who conducted a study on children, adolescents, and young adults with T1DM, and revealed a significant correlation between IL-6, hs-CRP, and the duration of DM.
Dogan et al. [13] , conducted a study on 27 children with T1DM and found a significant positive correlation between IL-6, hs-CRP, and HbA1c. In contrast, the current study showed no correlation in either patients with T1DM or those with T2DM with blood glucose or HbA1c, which may be attributed to the better blood glucose control in participants of this study. Schram et al. [14] , proved that association between UAER and HbA1c is independent and suggests that factors other than bad glycemic control may be involved in the pathophysiology of early renal impairment in patients with T2DM. In addition, Czyzewska et al. [7] , concluded that in patients with T2DM with better metabolic control, CRP was a sensitive marker of albuminuria.
We confirmed similar results to a study made by Choudhary and Ahlawat [6] , who proved the effect of inflammation, mainly subclinical type, in the occurrence of early renal injury especially in T2DM, owing to the significant association between UAER and inflammatory cytokines. In addition, Piccirillo et al. [15] , proved that low-degree of inflammation was already found in the early stage of microalbuminuria, and low-grade inflammatory markers could play a role in the beginning, and the development of renal insult in patients with T2DM. Moreover, Stehouwer et al. [16] , proved in a study of 328 patients with T2DM that urinary albumin levels increased by 1.02 mg/24 h (95% confidence interval, 1.01-1.27) for each increase in CRP of 1 mg/l over 10 years of follow-up. The same was found by Domingueti et al. [9] , who suggested that an interrelation between inflammation and hypercoagulability might contribute to the development and progression of renal disease in T1DM.
Wadwa et al. [17] reported that lipid profiles showed a significant positive correlation with hs-CRP and IL-6. However, in the present study, no correlation was detected in both patients with T1DM and those with T2DM without possible explanation.
One of the strengths of our study was the inclusion of both T1DM and T2DM, sex-matched patients, in a direct comparison between them, in addition to in-group analysis according to UAER categories. In addition, our results showed a positive correlation between IL-6 and hs-CRP. However, a larger scale study is needed to validate our results on a national level and to evaluate the cost-effectiveness of using these markers for screening of early DN.
Conclusion IL-6 and hs-CRP may be used as sensitive markers for the development of DN in patients with T1DM and T2DM. We recommend the use of IL-6 and hs-CRP in the routine follow-up of diabetic patients.
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